Introduction.
Wastewater treatment plant of Khorol factory for baby food takes wastewater from the factory itself, veterinary and sanitary plant and town sewage. Total daily amount of wastewater is about 1000 m 3 . Complex of biological wastewater treatment facilities consists of ( Fig. 1) receiving chamber, radial grit chamber with circular motion of water, clarifier-digester (with natural aeration), tower biofilters, secondary settlers, chlorinator for water disinfection with sodium hypochlorite usage and contact tanks, sand and sludge drying beds. Control over the efficiency of treatment facilities is based on the results of chemical analyzes of the laboratory, located on the territory of the plant. For the treatment facilities of Khorol factory for baby food, which discharges purified water in the marshland of the Khorol River, the maximum permissible concentrations for discharge are set out in Table 1 . Assessing efficiency of the WWT plant work. WWT (wastewater treatment) plant facilities do not always provide the quality of treated water that is needed according to the regulatory requirements. The chemical laboratory at the treatment plant periodically observe in treated water small exceeding of ammonium nitrogen, phosphates, iron and COD concentrations. Pollutant concentrations, that are presented in this paper, were measured in March 2012 and represent maximum value. Measurement error is equal to the smallest scale division. The conducted studies (UkrNDIEP, 2012) on the composition of wastewater supplied to wastewater treatment facilities show that the most highly concentrated is the fat-containing wastewaters of the veterinary and sanitary plant, which enter the receiving chamber without preliminary purification. This wastewater is characterized by a high amount of ammonium nitrogen, phosphate, COD and fats. In addition, wastewaters of the veterinary and sanitary plant is much mineralized, dry residue is 3180 mg/dm 3 . At such loads, the treatment facilities in the current state are not always able to provide a reduction of pollutant concentrations to the regulatory requirements imposed on the quality of treated water released into a water object. After feeding into the receiving chamber of the treatment facilities, wastewater is pre-treated with mechanical cleaning on the screen and grit chambers. Two parallel working radial grit chambers with circular motion of water are installed at the station. Further, through the measuring tray "Venturi", wastewater is fed into the distribution chamber, from which it is fed into the clarifiers-digesters (Fig.  2) . The sludge that falls out on the bottom of the clarifier is digested in the upper chamber of the digester, where it is fed by a pump. Clarifiers-digesters combine into nodes of two and four facilities. Natural aeration is provided by the difference in the ground levels of the clarifier and the dividing bowl, which results in the air sucking from the atmosphere into the water. Then the water flows successively into the flocculating chamber and the settling chamber, passing through the formed suspended layer. At the WWT plant of the Khorol factory for baby food, the clarifiers-digesters are installed in accordance with the typical project 902-2-315 with the size of the facilities d=12m, h=9,48m and the size of the clarifiers d=5 m and h=7,75m, the technological volume of digester -540 m 3 . At the treatment facilities, two nodes of the clarifiers-digesters with the number of units 4 and 2 are installed. The clarifier and digester are separated from each other to avoid the possibility of digested sludge falling into a zone of clarifying and ensures a reduction of concentrations of suspended substances in wastewaters by 70% and BODT by 15%. To determinate the efficiency of the clarifiers-digesters work, samples of the wastewater before and after the structures were taken. The results of chemical analyzes are presented in Table 2 . Chemical analysis of wastewater samples before and after the tower biofilters allows to determine the efficiency of the tower biofilters work. The results are presented in Table 3 . As can be seen from the above results, the concentration of suspended solid after the biofilters increases to one and a half times. At the same time, the value of BOD5 increases, indicating that the filling material of the biofilter is blocked by suspended solids. The removal of dead microorganisms of active sludge out from biofilters with volumetric filling material is one of the most important indicators, which ensures the stable operation of these type facilities. However, the increased value of BOD5 in wastewater after biofilters suggests that along with the dead biofilm removing from the facilities, the living microorganisms of active sludge also remove, and this reduces the oxidizing capasity of biological treatment facilities.
Wastewater entering the biofilter contains 180 mg/dm 3 of suspended solids, and from the practice of the similar facilities operation, the maximum suspended solids content is recommended to 100 mg/dm 3 (Yakovlev, 2006 , Kravchenko, 2009 , Dolina, 2014 . When recommended concentrations are exceeded, clogging of the biofilter is inevitable. Cleaning the filling material and work on the restoration of the facility is a very expensive and time-consuming process, therefore it is often more profitable to replace the filling material. The high content of suspended solids in wastewater entering the biofilter, indicates the unsatisfactory performance of the sediment constructions, in this case, the clarifiers-digesters. Ammonium nitrogen after biofilters is reduced by 51%, at the same time, the concentration of nitrites and nitrates increases. This suggests the nitrification processes take place, which are typical of biological treatment plants that operate in anaerobic conditions. As a biogenic element, microorganisms of active sludge also use phosphorus, whose concentration after the tower biofilters is reduced by 15%. Also, these facilities provide effective cleaning of synthetic surfactants, the concentration of which decreased by 69%. Concentrations of sulfates and chlorides after biofilters did not change. An important indicator for the stable operation of biofilters is the active reaction of the medium. Therefore, for example, acidic wastewater from dairy enterprises, when discharged to WWT plants with biofilters, can reduce pH to 4.5-5. All selected samples of wastewater entering the treatment facilities (baby food factory, veterinary and sanitary plant, city wastewater), had neutral pH values within -6,5-8,5. After averaging in the receiving chamber of the treatment facilities, the wastewater pH ranged from 7.2 to 7.4. During the survey of treatment plant, waste water was fed on biological filters with an active reaction of medium 8,2-8,3, which negatively affected the work of these facilities. The analysis of the data obtained allows us to conclude that the biofilters operate at very low levels in almost all indicators, which indicates that the filling material is clogged, there is no air permeability and the biofilm of the filter lacks air oxygen. It is necessary to either clean the filling material, or replace it with a flat polymeric filling material. After the tower biofilters, wastewater enters three vertical parallel working secondary settlers. The volume of each settlers is 350 m 3 . The facilities have a cone-shaped bottom structure, which makes it possible to remove the sediment that has settled. Sludge from secondary settlers is carried out 2 times a day. Changing the quality of wastewater after settlers is presented in Table. 4. The main purpose of the secondary settlers is the separation of wastewater from the biofilms and insoluble suspended solids presented in it. In most cases, the effect of the wastewater purification in settlers is 40-60%. Secondary settlers of Khorol WWT plant provide a reduction of suspended solids by 35% and below. This shows the lack of effective performance of facilities on this indicator. In addition, an overview of secondary settlers has shown that they are in poor construction -the interior walls of the tanks are not smooth, and the fallen pieces of plaster creates an additional hydraulic resistance during sedimentation of the suspended particles. According to the DBN V.2. 5-75:2013 (2013) it is necessary once every 2-3 years to inspect and fix the internal walls of the settlers. To improve the process of suspended solids sedimentation, application of the lamella clarifiers (also so called tube settlers) is proposed. Evacuation of sludge from secondary settlers is carried out 2 times a day. At the same time, on the surface of the settlers, there are clumps of the floating sludge. Worthy of note that the formation of the floating fraction on the settler's surface is the result of the processes of the accumulated sludge fermentation and rotting, as well as the poor performance of tower biofilters. To improve the settlers work, it is recommended to increase the pumping of sediment from 2 to 3-4 times a day. After sedimentation, the wastewater is disinfected with sodium hypochlorite and settled in contact tanks. The purified and disinfected wastewater enters the marshy flood plain of the Khorol River. Table 5 shows the results of chemical analyzes of wastewater at the outlet of treatment facilities. From the results obtained, it is clear that the complex of biological treatment facilities provides a high reduction of organic substances by COD, BOD5, suspended solids, ammonium nitrogen and anion surfactants. However, even with such efficiency, suspended solids exceed 6 times the maximum permissible concentrations for discharge, 16 times ammonium nitrogen. Phosphate concentrations in treated water decrease slightly compared with the initial wastewater quality. In this case, the phosphate content at the outlet from the treatment facilities exceeds the established norm by 3 times. To reduce phosphates in purified water, it is necessary to carry out a set of measures that are described in (Yakovlev, 2006) . Nitrites and nitrates, as the result of the nitrification process, also go beyond the maximum permissible concentrations for discharge, which are 2.0mg/dm 3 for nitrites and 25mg/dm 3 for nitrates.
The complex of biological treatment facilities of the Khorol factory for baby food now receives volume wastewater three times smaller than its design capacity. Reducing the hydraulic load from 3000 to 1000 m 3 /day and the change in the composition of wastewater entering the buildings, leads first of all to the ineffective operation of biological treatment facilities. Insufficient cleaning of wastewater in clarifiers-digesters from suspended and organic substances also leads to overloading of tower biofilters. All this does not always allow to ensure the quality of waste water at the outlet of the facilities to the required norms. The survey of wastewater treatment facilities showed that the quality of wastewater before releasing into a water object does not meet the established norms for suspended solids, ammonium nitrogen, nitrites, nitrates, phosphates, BOD5.
Conclusions.
In order to solve the described problem, there are several proposals for the intensification of the wastewater treatment facilities: 1. Distribution of sewage on the surface of the tower biofilters. Reliable work of a biofilter can be achieved only with uniformly water irrigation on its surface. Irrigation at the Khorol factory for baby food is carried out by fixed distributors, which does not ensure uniform distribution of water along the surface of the biofilter and requires a significant pressure. The authors of this article offer reactive irrigation with a necessary relatively small pressure (0.2-1 m), which is one of the advantages of this water distributor. In addition, the jet irrigation eliminates the need to arrange dispensers. The diameter of the openings in radially located pipes is assumed to be 10-15mm, the distance between the openings increases from the periphery to the center, which ensures more uniform irrigation of the biofilters. 2. Features of the biofilters ventilation at the Khorol factory for baby food. For the proper functioning of the biofilter it is necessary to ensure sufficient oxygen supply. Oxygen air entering the body of a biofilter is spent mainly on the biological oxidation of a part of the pollution that is not transferred from the body of the biofilter. According to the results of the work of the tower biofilters of the Khorol factory for baby food, it can be concluded that during their operation, the filling material was never both cleaned and rinsed out. Since this process is very labor-intensive, slow and very costly, the authors propose to replace the volumetric filling material (crushed stone in the size of 40-60 mm) with the plane filling material (plastic blocks). Plastic filling material costs more than crushed stone and others, but it has its advantages: less silting, the better air exchange in them; the high velocity of water flow in a biofilter provides a constant removal of insoluble impurities, which are difficult to oxidize, and dead biofilm. At present, plastic filling material for biofilters is manufactured both in Ukraine and abroad (Poland, Germany, Italy, etc.) . They differ not only in value, but also in design features, types of plastics, etc. It is possible to study this market, pick up inexpensive and efficient filling material for biofilters. 3. Application of technological techniques for improving the wastewater treatment facilities of Khorol factory for baby food. For the reconstruction of the wastewater treatment plant at Khorol factory for baby food, it was proposed to replace the volumetric filling material of the biofilter (crushed stone in the size of 40-60 mm) with the plane (plastic blocks). In waiting of the financing of biofilter reconstruction, it is proposed to use a technological method to improve the work of the treatment facilities, namely, clarifiers-digesters and tower biofilter. It is proposed to use recirculation of purified wastewaters with their feeding both into the clarifiers-digesters and into the tower biofilter (Fig. 4) . Before replacing filling material with plastic blocks will be carried out, the supply (recirculation) of wastewater in the amount of 10-20% (100-200 m 3 /day) to the tower biofilter can be made to promote the dilution of treated wastewater, increase the hydraulic load on the biofilter, and simultaneously increase the effect of wastewater treatment (Kovalchuk, 2002) . With recirculation the lower layers of the biofilter work much more efficiently. Except this, recirculation of treated wastewater containing a biofilm to the clarifiers-digesters is also possible. The biofilm will not only help to improve water treatment, but also increase efficiency of the clarifying (Kovalchuk, 2002 
